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ABSTRACT. Species diversity and ecology of bees (Apiformes) was studied in the Masurian Landscape 
Park (NE Poland). The Park is dominated by woodland (50%) and lakes (30%). In total, 153 species were 
recorded there, which account for 32.6% of the Polish bee fauna. In the study area, the bee fauna is charac- 
terized by a lower diversity of Halictidae and a high diversity of Apidae. One of the dominant species is 
Andrena lapponica, with two generations: in early spring (myrtillus generation) and spring (vitis-idaea 
generation). This contrasts with earlier reports that this species is univoltine. 
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INTRODUCTION 


The Masurian Landscape Park includes the central part of the Masurian Lakeland in NW 
Poland (Fig. 1). The Park was established in 1977, to protect and preserve the valuable 
natural environment: the postglacial landscape shaped during the latest stages of the Vis- 
tulian (=Weichselian) glaciation. The Park includes Lake Sniardwy (11 416 ha), which is 
the largest in Poland, and the northern part of the Pisz Forest (Puszcza Piska) with the river 
Krutynia. The Park covers 53 655 ha, while its buffer zone, 18 608 ha. 

Masuria, and the Park in particular, is one of the most interesting parts of Poland in re- 
spect of their conservation value, as it has not been markedly altered by human activity. In 
that region, arable fields are enclaves surrounded by woods, lakes, and grasslands. The 
Masurian Landscape Park and the adjacent Polish Great Lakes region (Kraina Wielkich 
Jezior) in the north as well as the Pisz Forest in the south, were poorly studied in respect of 
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wild bees. Historical data of ALFKEN (1909, 1913) from East Prussia, are concerned with 
several dozen species. More recent literature on this subject is limited to a report on bum- 
blebees of the Masurian Lakeland by SOWA et al. (1991) and a study by BANASZAK and 
RASMONT (1994). 

Considering all this, it was necessary and urgent to undertake this study on species di- 
versity, dominance structure, and phenology of bees of the Masurian Landscape Park, 
which is to be transformed into a national park, and currently is protected as a NATURA 
2000 site. 
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STUDY AREA AND METHODS 


The Masurian Landscape Park can be divided into two zones: (1) terminal moraines in 
the north, with variable relief and a wide range of habitats; and (2) outwash plains in the 
south, poorer and more uniform in terms of environmental conditions. 

The area of the Park is distinguished not only by a high specificity of geomorphologi- 
cal conditions but also by diverse plant and animal life (POLAKOWSKI et al. 1997, DAB- 
ROWSKI et al. 1999, REKOWSKI 2002, KRUSZELNICKI & KRUSZELNICKA 2001). 

Woods of the Pisz Forest account for 50% of the Park area, and are dominated by coni- 
fers. The most typical forest community is mixed forest composed of pine, spruce, horn- 
beam and oak. The sandy outwash plain is mostly covered by fresh (i.e. moderately humid) 
pine forest, with abundant juniper. In the moraine zone, oak-hornbeam woods are most 
common, with admixture of linden, aspen, maple, and birch. Also beech is present but in- 
frequent there, reaching the limit of its distribution. Watersides are accompanied by alder 
carrs, alluvial forests, and willow thickets. Large areas are covered by aquatic, emergent, 
and peatland vegetation. On lake banks and in open forests in the Park, dry herbaceous 
communities have developed, with thermophilous species (REKOWSKI 2002). 

Watercourses and water bodies cover about 30% of the total area of the Park. They in- 
clude over 60 lakes (surface area >1 ha each). The hydrographic axis of the park is formed 
by the river Krutynia, flowing out of Lake Krutynskie. The largest water body is Lake 
Sniardwy. It is a typical moraine lake, with a well-developed shoreline. Other major lakes 
in the Park are: Betdany (941 ha), Mokre (815 ha), Luknajno (696 ha), and Mikotajskie 
(498 ha). 
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Field research was conducted in 2003 and 2004, from April to late September. It cov- 
ered the area of the Park, its buffer zone, and several sites near the borders of the Park. In 
July 2000, preliminary observations were made in Kosewo Gorne, on Lake Dziadek. In 
total, 20 research plots were investigated. Traps were placed in three characteristic habitats 
of the Park: sandy grassland (see Fig. 1, plot 1), oak-hornbeam forest (plot 2) and fresh 
coniferous forest (plot 3). In each of the habitats, six white pans were placed (directly on 
the ground or on poles at a height of 0.5 m). The pans contained a mixture of water (95%), 
ethylene glycol (4.8%), and surfactant (0.2%). The caught insects were collected every 7-10 
days. On these plots (1-3) and all the others (4-20), I also caught insects with a sweep net, 
by searching on flowers and in favourite nesting sites of bees, during my visits in the field: 
in April and August 2003 as well as in late April, early May, July, and September 2004. 
Each sweep-netting session lasted about 2 hours per plot. 


Characteristics of research plots (Fig. 1) 
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Fig.1. Map of the Masurian Landscape Park and location of research plots: 1 — Krutyń grassland, 2 — 
Krutyń oak-hornbeam forest, 3 – Rosocha, 4 — Krutyński Piecek, 5 - Wojnowo, 6 – Nowy Most, 7 — 
Wygryny, 8 — Wejsuny, 9 — Głodowo (Niedźwiedzi Róg), 10 — Dobry Lasek, 11 — Piecki, 12 — 
Kosewo Górne, 13 — Lisiny foresters cottage, 14 - Łuknajno, 15 — Tałty, 16 — Szczechy, 17 — Pranie, 
18 — Krzyże, 19 — Marksewo, 20 — Orzyny. 
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A - Permanent plots with traps, studied in 2003-2004 

1. Кгибуй — sandy grassland, developed in fallows (former grassland), located close to a 
young pine forest (Fig. 2). Sweep-netting was conducted also in the village of Krutyn and 
its vicinity (Appendix). 

2. Near Krutyń — oak-hornbeam forest (forest section 53), Tilio-Carpinetum typicum 
(Fig. 3). 

3. Rosocha — typical fresh coniferous forest (section 192), Peucedano-Pinetum typicum, 
with a large contribution of Vaccinium myrtillus (Fig. 4). Sweep-netting was conducted also 
in village of Rosocha on a meadow (4 Aug 2003) on the river Krutynia. 


B -Sweep-netting sites 

4. Krutyński Piecek (17 Jul 2004, 19 Sep 2004) — grassy wasteland at the edge of pine for- 
est. Major bee forage plants: Jasione montana, Trifolium arvense, Senecio sp., Vicia sp.. 

5. Wojnowo (24 Apr 2004) — meadow with clumps of willows at its edges. 

6. Nowy Most near Nowa Ukta (21 Jul 2004) — dry grassland. 

7. Wygryny on Lake Bełdany (19 Jul 2004) – meadow near forest. Major bee forage plants: 
Knautia arvensis, Vicia sp. 

8. Wejsuny on Lake Warnolty (6 Aug 2003). Major bee forage plants: Lythurum salicaria, 
Mentha aquatica. 

9. Głodowo (Niedźwiedzi Róg) on Lake Śniardwy (6 Aug 2003) — meadow. Major bee 
forage plants: Cirsium oleraceum, Lythrum salicaria. 

10. Dobry Lasek near Piecki (20 Jul 2004) - edge of pine forest. Major bee forage plants: 
Knautia arvensis, Thymus sp., Medicago falcata. 

11. Piecki (8 Aug 2003) - dry grassland and adjacent red clover field. Major bee forage 
plants on dry grassland: Centaurea scobiosa, Medicago falcata. 

12. Kosewo Górne on Lake Dziadek (15 Jul 2000, 25 Apr 2003) — dry grassland on а slope. 
Major bee forage plants: Centaurea renana, Senecio jacobaea, Lotus corniculatus, Jasione 
montana, Echium vulgare (Fig. 5). 

13. Lisiny foresters cottage, Strzałowo Forest District, 2 km from Lake Majcz Wielkie 
(11-17 Jul 2000) – pine forest, on a clearing. 

14. Łuknajno on Lake Łuknajno (21 Jul 2004) — wasteland. Major bee forage plants: 
Melilotus alba, Reseda sp. 

15. Tatty on Lake Tatty (7 Aug 2003) — meadow, dominated by Centaurea jacea. 

16. Szczechy Wielkie near Pisz (1 Мау 2004) - dry grassland, at the edge of pine forest. 

17. Pranie, near forester lodge “Ргаше” on Lake Nidzkie (18 Jul 2004) – pine forest. Bum- 
blebees on Melampyrum sylvaticum. 

18. Krzyze on Lake Nidzkie (5 Aug 2003) — dry grassland. Major bee forage plants: 
Trifolium pratense, Helichrysum arenarium, Senecio jacobaea. 

19. Marksewo near Szczytno (2 May 2004) - meadow with Taraxacum officinale and 
Prunus spinosa at its edge. 
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Fig. 3. Krutyn — oak — hornbeam forest (Photo by W. BZURA). 
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Fig. 4. Rosocha – typical fresh coriferous forest (Photo by J. BANASZAK). 


Fig. 5. Kosewo Górne — dry grassland on a slope (Photo by J. BANASZAK). 
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20. Orzyny on Lake Lesk (20 km М of Szczytno) (2 Aug 2003) - dry grassland, near the 
lake. The richest patch of steppe vegetation in Masuria (POLAKOWSKI 1971). Major bee 
forage plants: Cirsium arvense, Medicago falcata, Helichrysum arenarium, Senecio jaco- 
baea. 


RESULTS 


Species diversity and dominance structure 


This work is based on a total of 4467 collected individuals of bees (Apiformes). They 
represented 153 species (Appendix), and accounted for 32.6% of the Polish bee fauna. 

It is interesting to compare contributions of individual bee families in the study area 
and generally in Poland (Fig. 6). The fauna of Masuria is characterized by a higher contri- 
bution of Apidae (16.3%, compared to 8.5% in Poland) and Melittidae (3.9%, compared to 
2.3% in Poland). In contrast, contributions are lower for Halictidae (15.0%, compared to 
22.4% in Poland) and ex-Anthophoridae (15.0%, compared to 18.1% in Poland). 

The group of dominant species (eudominants, dominants, and subdominants) include 
members of all families. This reflects large contributions of various habitats, ranging from 
alluvial vegetation to grassy patches in woodlands. The eudominant was Osmia rufa. In the 
whole collected material (net + traps) it accounted for nearly 35% of the total catch (Fig. 7), 
while in the material from the traps on 3 plots (coniferous forest, oak-hornbeam forest, and 
dry grassland), for as much as 45% (Fig. 8). These results were affected by its unusually 
high abundance in 2004. In that year, as many as 1394 individuals were caught, compared 
to only 94 in 2003. It is noteworthy that out of the total of 1474 individuals collected in 
both years, 88 were female, while 1367 were male. Another dominant species was Andrena 
lapponica — the major component of the bee community in coniferous forest. It accounted 
for 25% of the total catch. Out of the total of 621 individuals collected in both years, 373 
were female and 237 were male, so females prevailed only slightly. In the study area, Bom- 
bus lucorum was a subdominant, reaching less than 10% of the total catch. In contrast to the 
above-mentioned dominants, it was present in many various ecosystems (Figs 7 and 8). 

Beside the group of most frequent species, quite many species in Masuria were charac- 
terized by a high constancy in that region. Thus they had lower environmental require- 
ments. They were found on 11 or more sites out of the 23 studied sites (47.8-69.6%), so 
they can be regarded as characteristic for the study area: Bombus terrestris (69.6%), 
В. pascuorum, В. lucorum, Psithyrus bohemicus, Halictus sexcinctus, Seladonia tumulo- 
rum, Evylaeus calceatus, Lasioglossum leucozonium, and Dasypoda hirtipes. 

A large group of 59 species (38.5%) are rare, represented by 1-3 individuals. Among 
the rarest wild bees in Masuria, Megachilidae were most diverse (20 species). It is difficult 
to explain why some species that are frequent or common in other parts of the country are 
represented by very few individuals in the study area, e.g. Colletes succinctus, Evylaeus 
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morio, Megachile centuncularis, M. willughbiella, Coelioxys rufa, Athophora plumipes or 
Bombus hortorum. 

Other species are generally rare in Poland. Among those recorded in Masuria, several 
are particularly noteworthy and are briefly described below. 

Hylaeus linearis (=H. lepidulus) — found in Wejsuny, on Lake Warnołty, 6 Aug 2003, 
1 4. 

Evylaeus linearis — poorly known іп Poland, recorded mostly іп dry grasslands іп the 
catchment area of the Vistula; not reported from Masuria and the northeastern part of the 
country before. New record: Pisz Forest, Strzatowo Forest District, 14 Jul 2000, 19. 

Evylaeus semilucens — in Poland known only from single sites in the lowlands of Cen- 
tral Poland and on Lake Wigry. Not reported from Masuria before. New record: Krutyn, 
8 Aug 2003, 19. 

Osmia uncinata — rather rare in Poland, although reported from various parts of the 
country. New record: Rosocha, pine forest, 9 May 2003, 19; 30 May 2003 14. 

Hoplitis claviventris — in Poland its distribution is poorly studied, because for a long 
time it was misidentified as H. leucomelana. It has been recorded in the Wielkopolska- 
Kujawy Lowland and Western Beskid Mts. New records: Pisz Forest, Strzałowo Forest 
District, coniferous forest, 14 Jul 2000, 1%; Krutyń, 18 Jul 2004, 19; Dobry Lasek, 
20 Jul 2004, 1°. 

Megachile apicalis — distributed nearly throughout Poland, but rather rare. New record: 
Krzyze, dry grassland, 5 Aug 2003, 18. 

Bombus soroeensis — rare in Poland, which is the western limit of B. s. soroeensis and 
the eastern limit of B. s. proteus (REINIG, 1939). The species is associated with forest habi- 
tats. In Masuria, only B. s. soroeensis was found. Both subspecies have recently been re- 
ported from Nidzica, which lies close to the study area (BANASZAK & MOTYKA 2007). New 
record: Pisz Forest, Kosewo Gorne, 17 Jul 2000, 1$. 

Bombus ruderatus — rare in Poland. New record: Pisz Forest, Strzałowo Forest District, 
17 Jul 2000, 12. 

Bombus schrencki — this boreal species in Poland is known only from the Biatowieza 
Forest and the Wigry National Park. First records in Masuria: Rosocha, pine forest, 
27 Apr 2004, 19; 6 May 2004, 19; Piecki, 8 Aug 2003, 1% Orzyny, 2 Aug 2003, 19; Gło- 
dowo on Lake Sniardwy, 6 Aug 2003, Ij. 

Psithyrus norvegicus — rare in Poland, known from single localities. New record: Ro- 
socha, pine forest, 24 May 2003, 19; 11 Jul 2003, 18. 
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Fig.6. Comparison of contribution of bee families among bees collected in Masuria Landscape Park 
(traps + net) and in Poland. 
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Fig.7. Dominance structure of bees іп Masurian Landscape Park (traps + net). 


Dominance (%) 
N N 
о сл 
Osmia rufa 


93 species _ 


је 


Апагепа lapponica 
Bombus lucorum 
Evylaeus calceatus 
Bombus pratorum 


Andrena cineraria 


Бәй пш һыны 


о u 
1 


Fig.8. Dominance structure of bees in Masurian Landscape Park (Moericke traps): Tilio — Carpine- 
tum, xerothermic sward (Krutyñ), Peucedano — Pinetum (Rosocha). 
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Characteristics of bee communities in the studied habitats 


Dry grasslands. The sandy grassland in the village of Krutyn was studied most exten- 
sively (plot 1, Fig. 2), as bees were caught in traps there. Additionally, bees were caught 
with a sweep net at this site and on other plots (9, 10, 11, 13, 15, 17, 18, 20, 25). The sandy 
grassland in Krutyn probably had the richest bee fauna, as 65 bee species were recorded 
there. Osmia rufa was surprisingly abundant (78.7% of the total catch) while other species 
were infrequent, e.g. Evylaeus calceatus, Colletes cunicularius, or Andrena nitida (Fig. 9). 
It is noteworthy that Osmia rufa, the most common bee species in Poland among wild bees, 
is very plastic, both in respect of the range of its forage plants (polylectic), and selection of 
nesting sites, i.e. in various substrates (in wooden buildings, hollow dry stems, snail shells, 
etc.). However, its high abundance was not stable, as 1455 individuals were trapped in 
2004, whereas only 33 in the preceding year. 

Another surprising finding was made on a dry grassland in Kosewo Górne (Fig. 5). On 
that site, in mid-July 2000, a record abundance of wild bees was observed, reaching 8200 
individuals per hectare with the strongly dominant Anthophora bimaculata (52.4%). Den- 
sity of that species reached 4300 individuals per hectare. Two other most abundant species 
were Bombus lapidarius (25.6%) and B. lucorum (12.8%). During the spring visit 
(25 Apr 2003) to this site, a very large colony of Andrena vaga was found. The above ex- 
amples confirm a high diversity of dry and warm sites, which differ in vegetation and create 
optimum conditions for nesting species, particularly in the soil. 

Oak-hornbeam forest Tilio-Carpinetum, Krutyń (Fig. 3). In spite of two years of field 
research with the use of traps, only 29 species were recorded there. The dominant species 
was Bombus lucorum (28.9%) with the subdominant Andrena cineraria (16.7%) and quite 
abundant A. subopaca (9.9%) and A. haemorrhoa (5.4%) (Fig. 10). 

Pine forest, Rosocha (Fig. 4). Two years of research with the use of traps, provided in- 
formation about a total of 61 species. In both years, Andrena lapponica strongly dominated. 
It accounted for nearly a half of the total catch (п = 611) (Fig. 11). The species is associated 
with Salix spp. in early spring, and later mostly with Vaccinium myrtillus and V. vitis-idaea. 
Bombus lucorum was a subdominant (14.1%), which is a typical forest species. 

Meadows. Meadow plots were explored only occasionally, with the use of a sweep net. 
Data were collected from various types of meadows (8, 14, 19, 21, 22, 23, 24). In those 
habitats, varying in humidity and species number (9-20 species), 65 bees were caught. The 
most numerously represented genera are: Andrena (17 species) and Bombus (15 species) 
The most abundant species were: Andrena haemorrhoa, A. praecox, A. vaga, Halictus sex- 


cinctus, Bombus pascuorum, and B. ruderarius. 
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Fig. 10. Dominance structure of bees in Tilio — Carpinetum (Krutyn) (Moericke traps). 
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Fig. 11. Dominance structure of bees in Peucedano — Pinetum (Rosocha) (Moericke traps). 
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Phenology of Apiformes 


The analysis of bee community dynamics is based on all caught speciments. 

The timing of emergence of Apiformes during the growing season is presented in Fig. 
12. The curve has two conspicuous peaks: in spring and in summer. The clear increase in 
bee diversity in spring in mid-April reaches its maximum in late April and early May. De- 
pending on year, it reached about 20 species (in 2003) to 45 species (in 2004). From mid- 
May till late June, in the study area, bee diversity is rather stable: 10-20 species. The sum- 
mer peak was earlier in 2004 (about 20 July, nearly 60 species) and later in 2003 (early 
August, 70 species). The most abundant bees in spring were: Andrena haemorrhoa, A. 
vaga, A. lapponica, Colletes cunicularius, Osmia rufa, A. cineraria, and Evylaeus calce- 
atus. In June, other species start to prevail: Andrena lapponica (2™ generation) Bombus 
lucorum, Osmia rufa. In summer, the most abundant species are: Halictus sexcinctus, An- 
thophora bimaculata (locally?), Seladonia tumulorum, and Bombus lucorum. 

The pattern of bee abundance dynamics was different from the above-mentioned pat- 
tern of bee diversity dynamics. Curves from the last two years show that bee abundance 
was the highest in spring (late April and early May) and later decreased. It must be empha- 
sized that bee abundance greatly differed between years. In 2004, during the peak_at the 
beginning of May, about 750 individuals of Apoidea were caught, whereas in the next few 
weeks, only 100 to 200 bees were caught per week. By contrast, in the preceding year 
(2003) the abundance of wild bees was particularly low. In the peak period, i.e. in the first 
week of May, only about 200 individuals of Apoidea were caught (Fig. 13). The abundance 
of bees in spring was determined mostly by the large numbers of Osmia rufa in 2004 (see 
Fig. 14), and Andrena lapponica (Fig. 15). The latter species is particularly noteworthy so 
its population dynamics is analysed in detail in the Discussion. 

Changes in abundance of these insects in individual ecosystems markedly deviate from 
the synthetic dynamics of bee abundance in the whole study area (Fig. 12). Only the pattern 
of bee abundance dynamics in the grassland is similar to the above-mentioned general dy- 
namics, i.e. with one peak in spring (Osmia rufa) (Fig. 16). In contrast, the curve of bee 
abundance dynamics has two clear peaks, in spring and summer in Tilio-Carpinetum 
(Fig. 17), or even more peaks in pine forest Peucedano-Pinetum, distinguished by a large 
number of dominants (Fig. 18): Andrena lapponica, Bombus lucorum, B. pascuorum, 
B. pratorum, Lasioglossum quadrinotatum, L. lativentre, and Psithyrus bohemicus. 
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Fig. 12. Dynamics of appearance of Apifomes in the Masurian LP. 
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Fig.14. Dynamics of Osmia rufa abundance in Masurian LP. 
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Fig. 15. Dynamics of Andrena lapponica in Masurian LP (blooming after MAKSYMIUK 1986 and 
RUSZKOWSK et al. 2004). 
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Fig. 17. Dynamics of bee abundance in Tilio – Carpinetum in the Masurian LP. 
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Fig. 18. Dynamics of bee abundance in Peucedano — Pinetum in the Masurian LP. 
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Fig. 19. Dynamics of numbers of Andrena lapponica in Masurian LP. in 2003 year. 
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Fig. 20. Dynamics of numbers of Andrena lapponica in Masurian LP. in 2004 year. 
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DISCUSSION AND CONCLUSIONS 


In spite of its high environmental attractiveness and high degree of preservation of the 
natural environment, Masuria before my investigations was very poorly studied in respect 
of the bee fauna. The above-mentioned ALFKEN’S publications (1909, 1913) concern 
mostly the vicinity of Kaliningrad (Kónigsberg), while the area of the present Masurian 
Landscape Park and its buffer zone were visited by him only occasionally. In a work sum- 
marizing his research (ALFKEN 1913) he mentioned 25 bee species from the Park. The 
present study provided information about as many as 153 species of Apiformes. This num- 
ber is comparable with the number of bee species in, for example, the Biatowieza National 
Park (NP), Narew NP, or Drawa NP (Table 1). However, some species have not been found 
again, e.g. Bombus laesus (Morawitz) and Psithyrus quadricolor Lepeletier, caught in 
Mikotajki and reported by ALFKEN (1909). The bumblebee was probably in fact a closely 
related species, i.e. Bombus maculidorsis Skorikov, which has been recently separated from 
Bombus laesus (PANFILOV 1956). Both species were also not detected by Sowa et al. 
(1991), although those authors intensively studied the pollinators of red clover in the 
Masurian Lakeland. Anyway, Bombus maculidorsis may exist in the study area, as it was 
caught near Białystok by RUSZKOWSKI et al. (1980). 


Table 1. Comparison of number of the bee species recorded in selected lowlands in national parks 


and in Masurian Landscape Park. 


% of 
Park Arca obaj Қы y t Polish References 
(ha) area % | species f 
auna 
Drawa NP 11342 82.0 121 25.5 | BANASZAK et al. 2009 
Bory Tucholskie NP 4798 79.0 101 21.1 | BANASZAK & WENDZONKA 2002 
Wigry NP 15085 62.7 191 40.7 | BANASZAK & KRZYSZTOFIAK 1996 
BANASZAK 1987 
Wiekopolska NP 7620 58.3 226 48.2 | BANASZAK & CIERZNIAK 1994 
CIERZNIAK 2003 
Kampinos NP 38554 75.0 180 38.2 | BANASZAK & PLEWKA 1981 
Narew NP 7350 12.0 125 26.4 | BANASZAK 2006 
Mazurian LP 53665 50.0 153 32.6 | BANASZAK 2010 
Biatowieza NP 10517 96.0 181 30.6 | BANASZAK & JAROSZEWICZ 2009 


The bee fauna of Masuria is surprising in many respects. First of all, in comparison 
with the whole country, the contribution of Apidae is much higher (according to the older 
division into families, without Anthophoridae), and the markedly lower contribution of 
Halictidae (Fig. 6). 

The high contribution of Apidae is due to the presence of 19 species of Bombus (63.3% 
of their total number in Poland) and 5 species of Psithyrus (62.5% of their total number in 
Poland). Similar numbers of bumblebee species in the Masurian Lakeland were also re- 
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ported by SOWA et al. (1991), but Bombus ротогит (PANZER), В. distinquendus Morawitz, 
and Bombus confusus SCHENCK were missing in my study. However, these species are 
currently very rare in Poland, or more frequent only locally. I also failed to confirm the 
presence of Bombus schrencki (MORAWITZ 1881), which was reported from the Wigry NP 
(KRZYSZTOFIAK 1992). Generally, specificity of the bee fauna of Masuria is due to groups 
of forest species, which results from the dominance of forests and lakes, and thus also wa- 
tersides. In this regard, the Masurian Landscape Park is similar to the Białowieża NP or the 
Narew NP. 

In the study area, only 23 species of Halictidae were recorded, which account for 15% 
of the fauna of the whole study area, compared to 22.4% generally in Poland. This value is 
the lowest contribution of halictids to the total bee fauna among all parts of Poland studied 
so far, comparable only to the Bory Tucholskie NP, which is dominated Бу woodland (ВА- 
NASZAK & WENDZONKA 2002) or with wetlands of the Narew NP (BANASZAK 2006). 
Halictidae are associated mostly with open and dry habitats. It contrasts with, for example, 
results of research on dry grasslands in the lower Vistula valley, where members of the 
family account for 27% (BANASZAK et al. 2006). 

Among the dominant forest habitats, the best studied were: pine forest (Rosocha) and 
oak-hornbeam forest (Krutyn). They greatly differed in species diversity of bees, i.e. 61 and 
29 species, respectively. Oak-hornbeam forests are favourable habitats, mostly for spring 
bees (e.g. BANASZAK 1983, BANASZAK & JAROSZEWICZ 2009). 

In the studied pine forest, it was surprising that Andrena lapponica accounted for more 
than a half of the total catch, whereas only single specimens were caught at the other sites. 
It constituted about 19-29% of the total catch in various forest types (mostly coniferous) in 
the Bory Tucholskie National Park (BANASZAK & WENDZONKA 2002). This species 
characteristic of coniferous forests is associated mostly with Vaccinium myrtillus, and to a 
lesser extent with У. vitis-idaea, as reported by KARCZEWSKI (1973), as well as with 
У. uliginosum. It sporadically visits also other flowers, listed by RUSZKOWSKI et al. (2004). 
Those authors report, in total, 32 plant species of 13 families. Andrena lapponica is most 
abundant and most frequent on Vaccinium myrtillus and Salix spp.; frequent and sometimes 
abundant on У. vitis-idaea, and on other plant species, e.g. Tussilago farfara, Taraxacum 
officinale. 

Various authors consistently report that Andrena lapponica is univoltine, i.e. has one 
generation per year. However, large differences can be noticed between data on its flight 
season provided by individual authors from lowlands of Central Europe: in Germany (Bre- 
men), mid-April to mid-May (ALFKEN 1913) or early May till late June (SCHMID-EGGER & 
SCHEUCHEL 1997); in former Czechoslovakia, mid-April to mid-May (KOCOUREK, 1966); 
in Ukraine, May to June (OSYTSCHNJUK 1977); and in Poland, April to May (7 in early 
April on Salix, next 9 and 2 іп May on Vaccinium) (DYLEWSKA 1974). The presented 
results indicate that that the flight season of A. lapponica in the lowlands of Central Europe 
is extremely long, lasting 3 months (in mountains till July). Results of my research in 
Masuria seem to explain these disparities and doubts. Two clear peaks of its abundance in 
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spring can be noticed (Fig. 15), i.e. 24 April and 27 May to 3 June, separated by a period of 
its absence in mid-May. It is noteworthy that such a situation was observed in both years, 
although with a slight time shift. The dynamics of emergence of males and females in both 
years shows similar trends (Figs. 19 and 20). This suggests that A. lapponica has in fact two 
generations: one in early spring (April to mid-May) and the other in late spring (late May to 
mid-June). The first generation is associated with flowering Salix spp. but mostly with V. 
myrtillus (myrtillus generation), while the second one mostly with V. vitis-idaea (vitis-idaea 
generation). Andrena lapponica is thus bivoltine, i.e. has two generations per year. 

Open habitats (arable fields, meadows, pastures, and dry grasslands) cover only 
about 1/6 of the total area of the Park, but support the richest and most diverse bee fauna. 
On the sandy grassland (Krutyń) as many as 67 bee species were recorded. Moreover, 
Osmia rufa accounted for nearly 8096 of the total catch (Fig. 9). Its extremely high abun- 
dance must have been determined by other factors rather than the dry soil (Fig. 2), e.g. the 
vicinity of pine forest or of the village of Krutyn. This habitat was probably only its forag- 
ing site. This can be confirmed by the fact that on highly variable dry grasslands in the 
lower Vistula valley, Osmia rufa did not exceed 196 of the total catch (BANASZAK et al. 
2006). 

Field research on a dry grassland in Kosewo Górne on Lake Dziadek revealed an ex- 
ceptionally high density of Anthophora bimaculata, visiting Centaurea rhenana. In July 
2000, іп an area of 200 m”, as many as 86 individuals of this species were found, which сап 
be expressed as 4300 individuals per ha. In turn, in April 2003, a very large colony of An- 
drena vaga was found at the same site. This confirms that dry grasslands are both foraging 
sites and both nesting sites for some species. 

Another surprising finding is a low abundance of several species that are frequent or 
common in other parts of Poland. For example, Anthophora plumipes is common every- 
where in Poland (even in urban areas), and Evylaeus is also one of the most common bees 
in Poland. Both species in Masuria occurred singly (in spite of the high diversity of collec- 
tion sites and methods. Also some bumblebee species are common in other parts of the 
country: Bombus terrestris, B. pascuorum, B. sylvesrtis, and B. lapidarius. According to 
SOWA et al. (1991), B. terrestris was the most common species on red clover. Those au- 
thors, regarded Masuria as a potentially good region for red clover seed production. How- 
ever, the small numbers of bumblebees observed in this study, even of those classified as 
common in other parts of Poland, may be due to their generally low density in a given year. 
Bumblebee density can differ greatly between years, as confirmed by data of SOWA et al. 
(1991) from the village of Piecki (covered also by the present study), where their number 
per 1 ha of red clover field reached 1200 in 1972 and 2950 in 1974, but was absent in 1973 
and 1975. 
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